###### Strengths and limitations of this study

-   This study provides an insight into the reasons children under the age of 5 years attend the general practitioner (GP)-led urgent care centre (UCC), an area that has not previously been studied.

-   The study incorporates data from over a 3-year period from two GP-led UCCs with good data completeness.

-   No follow-up data following treatment in the GP-led UCC was available for the children to see whether any of them later required hospital admission.

-   This study only includes data from within central London and may not reflect other UCC settings with different populations.

Introduction {#s1}
============

Pressures on emergency departments (EDs) continue to rise in many developed countries, placing health systems such as England\'s National Health Service (NHS) under financial strain. Nearly half the NHS budget is spent on acute and emergency care, and children are among the highest users. Around 10% of those attending EDs are preschool children aged under 5 years.[@R1] [@R2] One-third visited an ED at least once in 2011/2012 (959 502/3 304 990).[@R3] This number has risen by 40% in the past decade, and is associated with an increase in emergency hospital admissions.[@R4] Up to 40% of ED attendances are believed to be 'inappropriate' particularly among young children,[@R2] and it is estimated that 10% of infants (aged \<1 year) attending the ED have no underlying medical problem.[@R5]

Parents\' first choice is their regular general practitioner (GP) when their child is unwell, but they choose to visit EDs if they believe their child\'s condition is serious.[@R6] Children living in deprived areas are more likely to attend EDs,[@R9] particularly out of hours and where access to primary care is poor.[@R3] [@R10]

Urgent care centres (UCCs) were first introduced in England in 1999 with the aim of reducing the number of inappropriate ED attendances.[@R11] From this, various models have developed, including GP-led UCCs colocated with EDs, which provide access to GPs outside of 'normal working hours'. This UCC model is the current recommendation by the Royal College of Paediatrics and Child Health, alongside the Royal College of Physicians and Royal College of Surgeons.[@R12]

The majority of adults who attend GP-led UCCs are registered with GPs and are thought to attend due to convenience; typically, they present with acute minor illnesses and it is known that the numbers attending continue to rise.[@R13] [@R14] However, little is known about the reasons preschool children attend these GP-led UCCs colocated in the ED, what treatment they receive, and whether they go on to be admitted to hospital or not, despite them accounting for such a high percentage of ED attendances. Our aim was, therefore, to examine the main reasons for children aged \<5 years attending two GP-led UCCs in central London and establish the outcomes of care following their attendance. We also aimed to compare the number of attendances to a GP-led UCC to those seen in general practice.

Methods {#s2}
=======

Setting {#s2a}
-------

The Hammersmith UCC opened in April 2009 and Fulham UCC in September 2009, and are colocated with the emergency unit and department at Hammersmith and Charing Cross Hospitals, respectively.[@R15] Both are in the London Borough of Hammersmith and Fulham, which has a population of ∼182 500.[@R16] Preschool children (aged \<5 years) make up 6.5% of the population.[@R17] The London Borough of Hammersmith and Fulham is ranked in the top 20% nationally for socioeconomic deprivation.[@R18] The Hammersmith UCC is open from 08:00 to 22:00, and Fulham UCC is open 24 hours a day.

On arrival at the GP-led UCCs, patients are registered at reception and are then triaged by an experienced GP who allocates the patient to the most appropriate clinical 'stream'. The streams comprise of one of the following categories: 'minor illness'; 'minor injury'; 'GP priority'; 'ED'; 'expected special patient'; and 'see and treat' ([figure 1](#BMJOPEN2015010672F1){ref-type="fig"}). At the UCCs, all preschool children are streamed as 'GP priority', or are seen in the 'see and treat' stream by a GP; they are not seen by an emergency nurse practitioner. Parents cannot access ED care without being first seen by a GP at the UCC, as is the case for any adult patient. If 'inpatient' paediatric care is required then this initiates specialist referral to one of two neighbouring hospitals with paediatric facilities; St Mary\'s Hospital or Chelsea & Westminster Hospital. There is also a Children\'s Ambulatory Care unit available at Hammersmith hospital, which is open between 09:00 and 17:00, Monday to Friday.

![Patient pathway across the integrated general practitioner-led model of care (reproduced from Gnani *et al*.)[@R15]](bmjopen2015010672f01){#BMJOPEN2015010672F1}

No ethical approval was sought for this study, in line with National Research Ethics Service Guidance, as routinely available data were used and the project was considered a service evaluation.[@R19]

Data sources and extraction {#s2b}
---------------------------

Patients\' data are entered into the UCCs administrative and clinical information system---Adastra.[@R20] Adastra is one of the main computer systems used to manage episodes of patient care in walk-in centres, UCCs, minor injuries units, front-ends to A&E, and call centres for GP out of hours. Adastra uses the Read clinical codes V.2. Read codes are a coded thesaurus of clinical terms used in the NHS, mainly primary care, since 1985, which include diagnosis and process of care terms.[@R21]

All clinical information on reasons for attendance was recorded by either the GP streamer or the GP who provided treatment to the attending child; the Read codes were related either to a diagnosis or presenting symptom. Data collection is ongoing. Data items include: demographics (date of birth, sex, ethnicity, postcode); and GP registration; and clinical information ('stream' allocation, diagnosis, investigation, prescribing and treatment); and outcomes of care (discharge or onward referral) data.

We extracted data for UCC attendances among preschool children from 1 October 2009 to 31 December 2012 (39 months). Attendances were considered as 'out of hours' if the arrival time was outside 08:00 to 18:30, and Monday to Friday. We excluded all children \<5 years of age brought in by ambulance, as they bypassed the UCCs, attending the ED directly.

Statistical analysis {#s2c}
--------------------

We analysed data by 1-year age bands for all attendances, as reasons for attendances and illness patterns differ widely, for example, between toddler and infants in their first year.

We described the baseline characteristics of preschool children attending the GP-led UCCs, including registration status with a GP, time of attendance and outcomes of care (discharge or referral). Ethnicity data were missing for 9% of attendances.

We examined the main reason for attendance recorded by the GP, which was identified by the primary Read code. We excluded attendances due to missing Read codes; 24% (n=1871) had a missing code, or a 'process of care' code such as a wound dressing recorded by the GP. Missing diagnostic Read codes occurred when children were: seen in the 'see and treat' stream; redirected by reception to another service; diverted by the GP streamer to ED; and when parents chose not to wait.

QResearch database has pseudo-anonymised data for over 18 million patients, covering 1000 UK practices, from patients currently registered as well as historical records. We used QResearch GP consultation data from 1995 to 2009 (latest available) collected at 602 general practices. We undertook linear regression to calculate the expected national consultation rate in 2011 for children aged under 5 years, using 2011 England census data as the denominator. We calculated the UCC attendance rate, by dividing the number of attendances observed among Hammersmith and Fulham residents in this age group, by the population for Hammersmith and Fulham (2011 census figure).[@R22]

We examined prescribing by British National Formulary (BNF) Chapter Headings, Group Level 1, by age band.[@R23] We used t tests and χ^2^ tests to compare proportions and test for statistical significance (p\<0.05). All analyses were performed using Stata V.11 (STATA Data analysis and statistical software (01/07/2013). <http://www.stata.com/>).

Results {#s3}
=======

During the 39-month study period, nearly 3% (n=7747/282 947) of total attendances at the GP-led UCCs were among preschool children (8.4 per 1000 attendances per year). There were 72.8 per 1000 attendances per year, with 3% (95% CI 2.5% to 3.5%) of children reattending within 7 days of their initial attendance. There were 46% (n=3558) of attendances at Fulham UCC. There were slight differences in mean age of attendance between Fulham (1.8 years; SD±1.4) and Hammersmith UCCs (1.6 years; SD±1.4). Under half of all children were resident in the London Borough of Hammersmith and Fulham (47%) or in North West London (42%; [table 1](#BMJOPEN2015010672TB1){ref-type="table"}).

###### 

Sociodemographic profile, GP registration status, time of attendance and discharge outcome among preschool children attending the UCCs

  Age (years)                                                \<1   1 to \<2   2 to \<3   3 to \<4   4 to \<5   Total
  ---------------------------------------------------------- ----- ---------- ---------- ---------- ---------- -------
  Sex                                                                                                          
   Girls                                                     46    47         45         47         47         46
  Ethnicity                                                                                                    
   White                                                     50    52         46         47         42         48
   Black or Black British                                    11    13         14         13         13         13
   Asian or Asian British                                    8     7          9          10         11         9
   Chinese or other ethnic groups                            14    14         15         13         16         14
   Mixed                                                     7     6          7          8          9          7
   Not stated                                                9     8          8          9          9          9
  Area of residence                                                                                            
   Hammersmith and Fulham Borough                            42    46         47         47         53         47
   North West London excluding Hammersmith and Fulham        45    42         41         41         36         42
   Outside North West London                                 12    11         11         11         10         11
   Non-UK                                                    0.3   0.2        0.1        0.1        0.2        0.2
  GP registration status                                                                                       
   Registered                                                88    92         92         94         93         91
  Time of attendance                                                                                           
   During GP core contract hours (08:00--18:30)              30    30         29         33         34         31
   Outside GP core contract hours                            70    70         71         67         66         69
  Discharge outcome                                                                                            
   Discharged home                                           39    39         40         41         42         40
   Discharged home with GP follow-up                         39    39         38         39         39         39
   Referred to hospital specialist                           12    11         11         9          9          11
   Referred to emergency department                          7     8          9          9          6          8
   Did not wait                                              2     1          1          1          1          1
   Discharged home with community service or UCC follow-up   1     1          1          2          2          1

\*North West London includes the London Boroughs of: Brent; Ealing; Harrow; Hillingdon; Hounslow; Kensington and Chelsea; Westminster.

Reference: <https://www.healthiernorthwestlondon.nhs.uk/>

UCC, urgent care centre.

Although 91% of children attending the UCCs were registered with a GP, 69% (n=5350) of attendances took place out of hours when general practices were closed; 40% of children who attended were discharged home without any follow-up, with 65% (n=1999) of these attending out of hours. We found a further 76% of children, who were discharged home with advice to seek routine GP follow-up (39%), attended outside normal GP hours; 8% of preschool children attendances required immediate referral to the ED, while 11% were seen by UCC GP, who sought a specialist or paediatric opinion.

Using national QResearch data, we found that preschool children were more likely to attend their GP (4.7 per 100, 95% CI 46.9 to 47.1) compared with the UCCs (9.4 per 100; 95% CI 8.9 to 10.0).

[Table 2](#BMJOPEN2015010672TB2){ref-type="table"} summarises the commonest reasons for children attending the UCCs. Children attended most with the diagnosis of a 'respiratory system disease' (27%); mainly an upper respiratory tract infection (n=1004). This was followed by the diagnosis under the chapter heading of an 'infectious or parasitic disease' (17%) that includes non-specific viral infections and viral gastroenteritis, followed by 'injury and poisoning' (16%), for instance, head injury (n=306).

###### 

Main presenting diagnosis by Read code chapter among preschool children attending the UCC

       Age (years)                                        \<1   1 to \<2   2 to \<3   3 to \<4   4 to \<5   Total
  ---- -------------------------------------------------- ----- ---------- ---------- ---------- ---------- -------
  1    Respiratory system diseases                        24    26         27         31         29         27
  2    Infectious or parasitic diseases                   20    21         15         14         11         17
  3    Injury and poisoning                               9     16         18         18         22         16
  4    \(D\) Symptoms, signs, ill-defined conditions      16    10         9          9          9          11
  5    Nervous system. sense organ disease                9     11         12         12         10         11
  6    Skin or subcutaneous tissue disease                10    7          6          6          7          7
  7    Digestive system diseases                          4     2          3          2          1          3
  8    Musculoskeletal or connective tissue               1     2          3          2          3          2
  9    Unspecified conditions (community terms)           3     2          1          2          2          2
  10   Genitourinary system diseases                      1     1          3          2          3          2
  11   Additional Read chapter codes (where total \<80)   3     3          3          2          3          3

UCC, urgent care centre.

[Table 3](#BMJOPEN2015010672TB3){ref-type="table"} shows that 59% (4537/7747) of UCC attendances were connected with preschool children receiving at least one medication (BNF heading). The most commonly prescribed medication among children were for infections (18%), with the majority of these being antibacterial drugs (n=1372). This was followed by medication under the 'Central Nervous System', which almost entirely consisted of analgesics (eg, paracetamol) (n=766), followed by medications for 'Skin conditions' (7%), such as emollient and barrier preparations (n=181), and then the 'Respiratory system' (7%), for example bronchodilator medication (n=247).

###### 

Percentage of UCC attendances among preschool children prescribed at least one medication

  Age (years)                                                                                 \<1   1 to \<2   2 to \<3   3 to \<4   4 to \<5   Total
  ------------------------------------------------------------------------------------------- ----- ---------- ---------- ---------- ---------- -------
  Percentage prescribed medication breakdown by British National Formulary chapter headings                                                     
   Infections                                                                                 10    17         21         23         24         18
   Central nervous system                                                                     8     10         10         12         12         10
   Skin                                                                                       10    6          5          5          6          7
   Respiratory system                                                                         6     7          7          9          6          7
   Musculoskeletal and joint diseases                                                         3     7          7          7          9          6
   Eye                                                                                        5     4          3          3          2          4
   Nutrition and blood                                                                        3     3          3          3          1          3
   Ear, nose and oropharynx                                                                   4     2          2          2          2          3
   Gastrointestinal system                                                                    2     1          1          1          1          1

UCC, urgent care centre.

Discussion {#s4}
==========

Main findings {#s4a}
-------------

Only 3% of all attendances to the GP-led UCCs were among preschool children over a 3-year period, with nearly a quarter of them being repeat attenders. Although the large majority of children attending were registered with a GP, over two-thirds attended out of hours. The most common reason for attending the GP-led UCC was for a respiratory disease, mainly an upper respiratory tract infection. The most commonly prescribed medications were for infections. Only one in five preschool children who attended required a referral to a paediatrician or an emergency doctor. In comparison with QResearch data, it was calculated that preschool children were more likely to attend their GP than the GP-led UCC.

Findings compared with previous studies {#s4b}
---------------------------------------

Around 10% of those attending the ED in 2013--2014 were aged \<5 years, significantly more than the 3% attending the GP-led UCCs in our study.[@R1] This is also a significant difference between our study and one study that found one in three children aged \<15 years attended the ED between 2011 and 2012.[@R10] This difference may be accounted for by decisions taken by parents, possibly in consultation with primary care providers, because of a lack of inpatient paediatric services at both the Hammersmith and Fulham sites. GPs (and similarly parents) may be aware not to send their children to these sites if they thought that the child might require hospital admission. However, it may also be due to a lack of usage and awareness of the UCCs by parents, and perhaps greater education is required to promote the use of the UCC rather than the ED, especially as \<20% required onward referral.

The finding that \>80% of attendances to the GP-led UCC are dealt with and do not require onward referral may suggest that the UCC is able to adequately manage most of the attendances in preschool children and potentially decrease the number of admissions. This is similar to a study in a paediatric ED in Italy which showed that 70% of patients were discharged.[@R24] It also reflects what was seen in the overall population, including adults, attending the same GP-led UCCs.[@R25] It could be extrapolated that if they do not require admission then a large number of these attendances are 'inappropriate'; 27% of attendances were either for an upper respiratory tract infection or a viral infection.

One UK study that encompassed the same time period as our study found that inappropriate attendances peak in childhood within an ED setting, and that 28% of attendances in the age group 0--15 years were inappropriate.[@R2] Another study among children aged 0--18 years in Canada, judged only 34% of attendances to the paediatric ED to be appropriate, and 36% in an Irish study suggesting this observation is not just within the UK setting.[@R26] [@R27] While all these studies examine children with a wider age range than in our study, we know that one study found that ∼10% of infants (aged \<1 year) attending an ED had no underlying medical problem.[@R5] Hence, our results echo findings from other studies whereby parents often believe a child\'s condition to be more serious than it actually is.[@R6] [@R7]

One Canadian study found that 82% of parents overestimated the seriousness of their child\'s condition, and yet 58% did not contact their GP before coming to the ED.[@R28] This may, to some extent, explain why, despite 92% of the preschool children attending the UCCs having a registered GP, parents chose to take them to 'hospital' as they were very concerned, similar to findings in other studies of EDs.[@R6] It may also explain to some extent why there was such a high percentage (70%) of out of hours attendances, as parents were too concerned to wait for their GP to be open. Other reasons could include a lack of knowledge in accessing other out of hours care services and/or convenience. This figure is higher than the national average of 56% for out of hours attendances, which is seen within the ED for paediatrics.[@R10] This may partly be explained by the fact that 10% of children attending the UCCs were not registered with a GP. Although there is no national data on the proportion of children registered with a GP, we know that 98% of the UK population is registered. A possible explanation for this finding may relate to local factors such as international migrants, who may not be aware of the health system and, therefore, have not registered with a local GP practice.[@R29]

Respiratory system disease was found to be the most common reason for attending the UCCs, although this is likely to overlap with the second most common reason of 'infectious and parasitic diseases' that is mainly a non-specific viral infection. This is similar to findings in other ED studies, where percentages for respiratory disease attendances range from 25% to 36%.[@R6] [@R24] However, it differs to what was found for adolescents attending a UCC, where musculoskeletal conditions were the most common.[@R30] As a result, the most commonly prescribed medications were antibiotics for infection, and analgesics, especially paracetamol, all of which are routinely prescribed in the community and do not require emergency attendance. The prescription rate for infections of 18% in our study compares with a study reporting 47% of preschool children receiving a prescription for a viral infection.[@R31] Although rates have fallen over time, they still remain high.[@R32]

Overall, by using QResearch data, we found that preschool children were more likely to attend general practice than an UCC. This may be due to routine attendances to general practice, such as for immunisations, and goes some way to explaining the fivefold difference. The main reasons for attendance at general practices are similar to urgent care; mainly with an upper respiratory tract infection.[@R33] [@R34] This suggests that parents are taking preschool children to both general practice and UCCs, although our study cannot determine if they receive advice from their GP before attendance, a finding that has been noted in other studies.[@R6]

Strengths and limitations of the study {#s4c}
--------------------------------------

This study provides an insight into reasons for attending two GP-led UCCs with preschool children, an area that has not previously been examined. Over 3 years of data were examined for two sites with good data completeness, so as to ensure there were no significant changes in attendance rates compared to the initial opening of the UCC. The completeness of the data allows us to understand more about the initial presenting complaint and medication prescribed, something that is often not available within an ED setting. It also enabled us to examine the time trends and mitigate the effects of seasonal variation in patterns of ED attendance.

A key limitation was the inability to follow-up patients who were discharged home to establish whether they required hospital admission later. Also, this study was performed in central London, where there is a young and mobile population, and therefore, it may not fully reflect other UCC settings with different populations.

In under a quarter of attendances, there were missing data on the presenting complaint; the field was not mandatory for clinicians to complete. This occurred when children were redirected by reception to another service, were streamed as a see and treat and, therefore, discharged home or referred to the ED or a paediatrician. This is unlikely to have affected the ranking of conditions that children present with.

Implications for policy {#s4d}
-----------------------

We found that the majority of preschool children presenting to a GP-led UCC could be managed by the GP without requiring admission to hospital. However, the 3% attendance rate for preschool children is significantly less than what is seen nationally within the ED. Interestingly, for those that did attend, over two-thirds of them presented out of hours despite being registered with a GP, suggesting that parents often felt they could not wait or could not gain access to their own GP.

It appears that the presentations to the UCC are similar to those presenting to ED, and the majority can be managed by a GP resulting in discharge home. It may be that parents view the GP-led UCC as a substitute for attending the ED as they want to access immediate care. However, what is important to determine in future studies is whether attending GP-led services result in parents becoming more confident in caring for their children, without needing medical advice, and whether this leads to a long-term reduction in service use. Although if parents continue to attend EDs and UCCs frequently without changing their health seeking behaviour, then the benefits are harder to ascertain.

Conclusion {#s5}
==========

Overall, there was a lower rate of attendance of children under 5 years of age to the GP-led UCC in comparison with the averages, nationally, for EDs. Preschool children were more likely to attend the GP-led UCCs out of hours than during the day, mainly with conditions that were managed by GPs within the UCC before discharge home. More research is required to understand why parents chose to visit the UCC despite the fact that the majority of children were registered with a GP, but it is likely that availability is an important factor. As it appears that the GP-led UCC has a very similar caseload variety to the ED, it suggests that parents are using GP-led UCCs in a similar way as EDs.
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